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(54) Print media movement apparatus 

(57) An embodiment of a media movement appara- 
tus is used to detect an edge of a unit of media (12) in 
a media path in an inkjet printer (10) using an optical 
sensor (330). When the inkjet printer (10) is operating 
in a mode in which units of media (12) are continuously 
moved into the media path, a mechanical sensor will not 
reliably allow detection of the leading edge of a unit of 
media (1 2). Determining the location of the leading edge 
of the unit of media (12) is done to correctly place an 
image on the unit of the media (12). After ejecting the 
previous unit of the media (12) into an output tray (16), 
the current unit of the media (12) is moved backward in 
the media path while measuring the output of an optical 



sensor (330). If the edge is detected while moving back- 
ward, the current unit of the media (12) is moved to the 
input side of a print zone. If the edge is not detected and 
the optical sensor (330) indicates the presence of media 
(12), a media jam is indicated. If the edge is not detected 
and the optical sensor (330) indicates the absence of 
media (12), the current unit of the media (12) is moved 
forward while measuring the output of the optical sensor 
(330) to detect the edge, if the edge is detected, then 
the current unit of the media is moved forward a prede- 
termined distance. Next, the current unit of the media is 
moved backward in the media path while measuring the 
output of the optical sensor (330). 
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Description 

FIELD OF THE INVENTION 

[0001] This invention relates to the formation of imag- 
es on media. More particularly this invention relates to 
the movement of media In a media path. 

BACKGROUND OF THE INVENTION 

[0002] Typically, in imaging devices, such as inkjet 
printers, units of media are loaded sequentially into a 
media path so that after a first unit of media is moved 
into the media path, a second unit of the media is not 
moved into the media path until an imaging operation is 
completed on a first unit of media. One way in which 
throughput in an imaging device can be defined is as 
the average rate at which units of media move through 
the media path during an imaging operation. The lime 
delay between a trailing edge of the first unit of the media 
and a leading edge of a second unit of the media con- 
tributes to a reduction in the throughput of the inkjet 
printer because this time delay can correspond to a sub- 
stantial portion of the length of a unit of media. To im- 
prove the throughput of the inkjet printer, successive 
units of the media can be moved into the media path so 
that the time delay between the trailing edge of the first 
unit of the media and the leading edge of the second 
unit of the media is reduced. Operating in this mode can 
introduce difficulties In the process of moving media 
through the media path. A need exists for a way in which 
control the movement of media through the media path 
in an imaging device while operating in a mode in which 
successive units of media are rapidly loaded into the 
media path. 

SUMMARY OF THE INVENTION 

[0003] Accordingly, a method for locating an edge of 
media in an Inkjet imaging device has been developed. 
The method includes moving the media backward in the 
media path and making a plurality of measurements of 
light reflected from within the media path while moving 
the media. The method also includes stopping move- 
ment of the media if the plurality of measurements indi- 
cates detection of the edge. 

[0004] An apparatus to move media in an Inkjet imag- 
ing device includes a sensor configured to measure light 
reflected from the media. The apparatus also includes 
a media movement mechanism configured to move the 
media in a media path. Furthermore, the apparatus in- 
cludes a processing device arranged to receive a plu- 
rality of measurements of light reflected from within the 
media path from the sensor and configured to command 
the media movement mechanism to selectively move 
the media backward or forward in the media path to de- 
tect an edge of the media using the plurality of meas- 
urements. 



[0005] An imaging device includes a printhead to eject 
ink onto media and a printhead controller configured to 
provide a signal to the printhead to eject ink according 
to image data. The imaging device further includes a 

5 sensor configured to measure light reflected from the 
media and a media movement mechanism configured 
to move the media in a media path. The imaging device 
also includes a processing device arranged to receive 
a plurality of measurements of light reflected from within 

10 the media path from the sensor and configured to com- 
mand the media movement mechanism to selectively 
move the media backward in the media path or forward 
in the media path dependent upon the sensor indicating 
an absence of the media in the media path from the plu- 

15 rality of measurements, and configured to supply the im- 
age data to the printhead controller. 

DESCRIPTION OF THE DRAWINGS 

20 [0006] A more thorough understanding of embodi- 
ments of the media movement apparatus may be had 
from the consideration of the following detailed descrip- 
tion taken in conjunction with the accompanying draw- 
ings in which: 

25 

Figure 1 shows a perspective view of an exemplary 
inkjet printer. 

Figure 2 shows a simplified view of an input tray 
Figure 3 shows a perspective view of the inkjet print- 
39 er with the cover lifted. 

Figure 4 shows a schematic diagram of the inkjet 
printer. 

Figures 5A and 5B show a simplified view of the ma- 
dia path in the inkjet printer. 
35 Figures 6A-6H show a high level flow diagram of a 
method for using an embodiment of the media 
movement apparatus to detect an edge 
Figure 7 shows a velocity of profile of units of media 
in the media path of the inkjet printer. 

40 

DETAILED DESCRIPTION OF THE DRAWINGS 

[0007] Although controlling the movement of media 
through the media path will be discussed in the context 
45 of an Inkjet printer, the disclosed principles have appli- 
cability in other devices having the capability to form im- 
ages on media. For example, a fax machine using an 
inkjet print engine could make use of the disclosed tech- 
niques for controlling the movement of media. Or, a 
50 scanner-copier using an inkjet print engine could make 
use of the disclosed techniques for controlGng the move- 
ment of media. Furthermore, although the disclosed 
techniques will be discussed in the context of media 
such as paper, they are applicable to other types of me- 
ss dia such as transparencies, envelopes, post cards, and 
the like. 

[0008] Shown in Figure 1 is an exemplary imaging de- 
vice, inkjet printer 10, in which an embodiment of a me- 
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die movement apparatus is included. Media, such as pa- 
per 12 , is stored in an embodiment of a media input de- 
vice, input tray 14. Units of paper 12 are pulled from in- 
put tray 14 and moved through inkjet printer 10. During 
movement through inkjet printer 10, images are formed $ 
onto units of paper 12. After formation of the images, 
the units of paper 12 are deposited into an embodiment 
of a media output devioe, output tray 16. 
[0009] Shown in Figure 2 is a simplified cross section- 
al view of input tray 14. Input tray 14 includes bias 
springs, of which bias spring 100 is exemplary, loaded 
against pressure plate 1 02. Normally, when inkjet printer 
10 is inactive, member 104 holds pressure plate 102 
down so that paper 12 is not in contact with pick roller 
106 (pick roller 106 is one of multiple pick rollers not 
shown in Figure 2). Member 104 is coupled to solenoid 
shaft 108. The position of solenoid shaft 108 is control- 
led by solenoid coil 110. 

[0010] With no power supplied to solenoid ooil 110, 
bias spring 112 forces member 104 against pressure 
plate 102 pushing it toward the bottom of input tray 14 
and moving paper 12 out of contact with pick roller 106. 
With member 14 pushing pressure plate 102 toward the 
bottom of input tray 14, rotation of pick roller 106 will not 
a unit of pull paper 12 into the media path. With power 
supplied to solenoid coil 110, solenoid shaft 1 08 is pulled 
into solenoid coil 110, bias spring 112 is compressed, 
and member 1 04 moves upward and out of contact with 
input tray 14. Moving member 104 out of contact with 
input tray 14 permits a unit of paper 12 to move into con- 
tact with pick roller 106. Rotation of pick roller 106 will 
then move a unit of paper 12 into the media path. A servo 
motor within inkjet printer 10 rotates pick roller 106 to 
move units of paper 12 into the media path at the begin- 
ning of an imaging operation, it should be recognized 
that although one particular mechanism for controlling 
the position of pressure plate 102 has been disclosed, 
other mechanisms for controlling the position of pres- 
sure plate 102 could be used. For example, a mecha- 
nism using a mechanical linkage to control the rotation 
of a cam contacting pressure plate 102 could be used 
to control its position. 

[001 1] When units of paper 12 are moved into the me- 
dia path, they move over guide 114 toward a print zone. 
The print zone is a region along the media path in which 
ink can be placed by a cartridge onto units of paper 12 
or other media. The print zone is bounded in the dimen- 
sion substantially perpendicular to the direction units of 
paper 12 move through the media path by range over 
which the cartridge can move in this dimension. The 
print zone is bounded in the dimension substantially par- 
allel to the direction units of paper 12 move through the 
media path by the size of the swath the cartridge can 
print in this dimension. 

[0012] In a first mode of operation of a typical inkjet 
printer, units of paper 1 2 are moved into the media path 
so that in forming images on two successive units of pa- 
per 12, the second unit of paper 12 is not moved into 



the media path until the imaging operation on the first 
unit of paper 12 is substantially complete. However, in 
a second mode of operation, inkjet printer 10 has the 
capability to control the loading of units of paper 12 into 
the media path so that in forming images on two suc- 
cessive units of paper 12, the second of the two units of 
paper 12 is moved into the media path shortly after a 
traiGng edge of the first unit of paper is moved into the 
media path. By controlling the movement of paper 12 
into the media path in this fashion, the throughput of 
inkjet printer 10 in the first mode over the first mode of 
operation. Thethroughput is improved because In the 
second mode of operation there is less distance be- 
tween the trailing edge of the first unit of paper 12 and 
the leading edge of the second unit of paper 12 than in 
the second mode of operation. An example of the sec- 
ond mode of operation in an alternative embodiment of 
inkjet printer 10 (in which an embodiment of the media 
movement apparatus could be used) is disclosed in the 
pending patent application entitled "SINGLE TRANS- 
MISSION STATE MEDIA HANDLING FOR EJECTING, 
PICKING AND LOADING" having U.S.P.T.O. serial no 
09/587,490 and attorney's docket number 10002381-1, 
assigned to Hewlett-Packard Company and incorporat- 
ed by reference into this specification in its entirety. 
[0013] When inkjet printer 10 operates in the second 
mode, the solenoid coil 110 moves member 104 out of 
contact with pressure plate 102 holds member 104 in 
the non-contact position. The servo motor that rotates 
pick roller 106 to move units of paper 1 2 into the media 
path also rotates other rollers (not shown in Figure 2) 
within inkjet printer 10) that move units of paper 12 
through the media path. Typically, these other rollers are 
mechanically linked to pick roller 106 so that both are 
rotating at the same time. When member 104 is held in 
a position that does not contact pressure plate 102, pa- 
per 12 contacts the rotating pick roller 106 and as a re- 
sult units of paper 12 are loaded into the media path of 
inkjet printer 10 in relatively rapid succession. The gap 
between successive units of paper 12 may range from 
overlap (a negative gap) to up to 6 mm of the length of 
a unit of paper 12. 

[0014] Shown in Figure 3 is a second view of inkjet 
printer 10 with cover 200 raised to display a part of the 
internal mechanism. When power is not applied to inkjet 
printer 10, print cartridges, of which print cartridge 202 
is exemplary, are positioned outside of the media path. 
The print cartridges contain ink of the colors necessary 
for forming an image on media. Typically, there are four 
print cartridges having cyan, magenta, yellow, and black 
ink. When the image is formed on the surface of units 
of paper 12, the print cartridges are moved on a carriage 
into the media path. Signals are supplied to the print car- 
tridges causing them to eject the color of ink necessary 
to form the image on the media. 
[001 5\ Shown in Figure 4 is a simplified block diagram 
representing a portion of Inkjet printer 10. Carriage 300 
holds the print cartridges 302 (the four cartridge colors 
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are shown as a single unit for convenience). Carriage 
300 carries print cartridges 302 along guide 304. Not 
shown in Figure 4 (to simplify the illustration) is a belt 
coupled to carriage 300 that moves carriage 300 on 
guide 304 during the placement of ink onto units of paper * 
12. The movement of carriage 300 across the media is 
carefully controlled so that ink ejected from print car- 
tridges 302 is precisely placed on units of paper 12. 
Each of the cartridges Include In print cartridges 302 in- 
cludes an embodiment of a printhead, printhead 303. 
The printhead includes resistive elements associated 
with a corresponding array of nozzles. Supplying power 
to the resistive elements causes the ejection of Ink from 
the nozzles. Additional detail regarding the construction 
and operation of printheads can be found in United 
States Patent Numbers 6,084, 617 issued to Balazer 
and 6,039,438 issued to Beeriing, each of which are as- 
signed to Hewlett Packard Company and Incorporated 
by reference into this specification. 
[0016] Units of paper 12 are moved into a print zone 
(the region along the media path in which print cartridg- 
es can direct ink onto media) by an embodiment of a 
media drive mechanism, media drive mechanism 306. 
Media drive mechanism 306 includes drive rollers, of 
which drive roller 308 is exemplary. In addition, media 
drive mechanism 306 Includes pinch rollers (represent- 
ed in Figures 5A and 5B for simplicity of illustration as 
exemplary pinch rollers 310). Units of paper are moved 
by pick roller 106 out of input tray 14. The leading edge 
of units of paper 12 move through the nip region formed 
between the pinch rollers. A circularly shaped guide (not 
shown in Figure 4 for simplicity of illustration) forces 
units of paper 1 2 to wrap around the drive rollers to guide 
it into the nip region between the pinch rollers. Units of 
paper 12 enter the print zone when the leading edge is 
moved below print cartridges 302 and over a flat mem- 
ber (shown in Figure 5A and 5B as pivot 311). 
[0017] A motor, such as servo motor 312, is coupled 
to shaft 314 on which the drive rollers are mounted. An 
encoder, such as rotary position encoder 31 6 is coupled 
to a shaft of servo motor 312. Rotary position encoder 
316 is used to count the number of steps servo motor 
312 rotates in response to a command. The steps are 
generally some predetermined fraction of a single rota- 
tion of the shaft of servo motor 312. The size of the ro- 
tational steps will depend on the maximum resolution 
with which it is desired to make incremental movements 
of media. The use of rotary position encoder 31 6 allows 
precise distance movements of units of paper 12. Rotary 
position encoder 316 allows counting of the number of 
incremental movements performed by servo motor 312. 
[0018] Media movement controller 318 generates the 
signals applied to servo motor 312 to perform a move- 
ment of units of paper 12 a predetermined distance. Ser- 
vo motor312, rotary position encoder 31 6, media move- 
ment controller 318, the drive rollers, and the pinch roll- 
ers are included in media movement mechanism 319 
used to control the forward and backward movement of 



units of paper 12 in the media path. A processing device, 
such as processor 320, executes firmware stored in 
memory 322. The moves that media movement control- 
ler 318 commands servo motor 312 to perform are 
based upon commands received by media movement 
controller 318 from processor 320 executing the 
firmware stored in memory 322. In commanding a move 
of a specific distance at a specific velocity, processor 
320 monitors the count provided by rotary position en- 
coder 316 to determine when to begin deceleration to 
perform a move of the desired distance. Carriage con- 
troller 324 controls the movement of carriage 300 by 
controlling the rotation of another servo motor (not 
shown in Figure 4) based upon commands received 
from processor 320 through the execution of firmware. 
Carnage 300 is moved across the media path during 
each printing swath so that ink can be ejected from print 
cartridges 302 at the necessary locations on units of pa- 
per 12 to form images. Printhead controller 326 gener- 
ates the signals used by print cartridges 302 to eject ink 
at the correct location on units of paper 12. Processor 
320 is coupled to printhead controller 326 and provides 
the print data used by printhead controller 326 to gen- 
erate the signals supplied to print cartridges 302. 
[0019] Inkjet printer 10 includes first sensor, such as 
media sensor 328, and a second sensor, such as optical 
sensor 330. Media sensor 328 detects the presence of 
units of paper 12 or other media at the location in the 
media path corresponding to the position of media sen- 
sor 328 in the media path. Optical sensor 330 is used 
to measure the intensity of the diffuse lightreflected from 
the surface of media. Optical sensor 330 is used for the 
calibration and alignment of print cartridges 302. In ad- 
dition, optical sensor 330 is used to measure the per- 
formance of inkjet printer 10 in forming images on me- 
dia. Furthermore, optical sensor 330 is used in an em- 
bodiment of the media movement apparatus to deter- 
mine the position of the leading edge of units of paper 
1 2 or other types of media. 

[0020] Media sensor 328 detects edges of units of pa- 
per 12 or other types of media using lever 332 and an 
optical emitter/detector 334. Media sensor 328 is posi- 
tioned inside of the media path. When units of paper 12 
are not present at lever 332, the optical emitter/detector 
334 does not detect reflected light. In response, the de- 
tector in optical emitter/detector 334 generates a signal 
indicating that no light has been detected. The signal 
generated by optical emitter/detector 334 is coupled to 
sensor controller 336. Sensor controller 336 generates 
digital signals that are supplied to processor 320. Sen- 
sor controller 336 interprets the signal indicating no de- 
tection of light as the absence of units of paper 12 at 
lever 332. Under firmware control, processor 320 polls 
sensor controller 336 to determine the state of the sen- 
sors. As will be described in more detail later, the states 
of the sensors will be used in the embodiment of the 
media movement apparatus. 
[0021] When the leading edge of a unit of paper 12 
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contacts lever 332, it rotates about pivot 338. When le- 
ver 332 rotates after contacting the leading edge of a 
unit of paper 12, light Is reflected off lever 332 and de- 
tected by optical emitter/detector 334. In response, 
emitter/detector 334 generates a signal indicating that « 
light has been detected. Sensor controller 336 interprets 
this signal to indicate the presence of a unit of paper 12 
at lever 332 and generates a digital signal indicating that 
media sensor 328 has detected a unit of paper 12. When 
the trailing edge of the unit of paper 1 2 passes the po- 
sition of lever 332 in the media path, lever 332 rotates 
back into its position without units of paper 12 in the me- 
dia path. In response, sensor controller 336 generates 
a digital signal indicating that media sensor 328 does 
not detect the presence of a unit of paper 12. 
[0022] Although media sensor 328 is of a mechanical- 
optical type, it should be recognized that other types of 
sensors could be used. For example, a sensor having 
an optical emitter/detector positioned above and below 
the media path could be used. The important functional 
characteristic of media sensor 328 is its ability to detect 
the presence or absence of media at a location in the 
media path. In addition, although media sensor 328 is 
positioned near the edge of the media path, it could be 
located at other positions across the width of the media 
path. 

[0023] Optical sensor 330 is used to measure light re- 
flected from the surface of units of paper 12 for a cali- 
bration and alignment of print cartridges 302. Perform- 
ing this alignment involves the placement of a pattern 
on a unit of paper 12 and measuring the intensity of light 
reflected from the surface. For purposes of performing 
the calibration and alignment, optical sensor 330 meas- 
ures diffuse and specular light reflected from the surface 
of units of paper 12. Optical sensor 330 generates an- 
alog signals corresponding to the measured specular 
and diffuse reflected light. The analog signals are con- 
verted to digital signals by an analog to digital (NO) con- 
verter included within sensor controller 336. The output 
of the A/D converter represents the intensity of the re- 
flected light measured by optical sensor 330. As will be 
discussed In more detail below, optical sensor 330 is 
used in an embodiment of the media movement appa- 
ratus to detect the presence of media at the location of 
optical sensor 330 within the media path. 
[0024] Shown in Figure 5A and Figure 5B are simpli- 
fied views of components associated with the media 
path in Inkjet printer 10. Figure 5Aa and Figure 5B are 
included for the purpose of illustrating the spatial rela- 
tionship between pick roller 106, media sensor 328, op- 
tical sensor 330, drive roller 308, pinch roller 310, and 
pivot 311. In addition, Figure SA shows the position of 
lever 332 before contact by the leading edge of a unit of 
paper 12. Figure 5B shows the position of lever 332 after 
contact by the leading edge of a unit of paper 12. Guide 
340 directs units of paper 12 around the circumference 
of the drive rollers and into the nip region between the 
pinch rollers. 



[0025] Consider an imaging operation performed on 
a unit of paper 1 2 in the first mode. After a unit of paper 
12 is moved into the media path, processor 320, under 
firmware control, begins polling sensor controller 336 to 
determine if media sensor 328 has detected the pres- 
ence of a unit of paper 12. The position of the unit of 
paper 12 in the media path when media sensor 328 first 
indicates the presence of the unit of paper 12 establish- 
es the position of the leading edge. When the polling of 
sensor controller 336 by processor 320 indicates that 
media is present at lever 332, then processor 320 sig- 
nals media movement controller 318 to stop rotation of 
servo motor 312. The more rapidly sensor controller 336 
is polled, the more accurately the position of the leading 
edge of the unit of paper 12 can be ascertained. Polling 
every 1 .6 ms has been found to locate the leading edge 
with sufficient accuracy. 

[0026] After determining the leading edge position of 
the unit of paper 12, processor 320 commands media 
movement controller 318 to rotate servo motor 312 to 
advance the unit of paper 12 in the media path a prede- 
termined distance. This predetermined distance corre- 
sponds to the distance necessary to move the leading 
edge of the unit of paper 12 to the input side of the print 
zone. Typically, the imaging operation in the first mode 
is performed by advancing the unit of paper 12 to a lo- 
cation in the print zone corresponding to the image that 
will be formed on that swath of the unit of paper 1 2, mov- 
ing carriage 300 and print cartridges 302 across the 
swath while ejecting ink to form the image on that swath, 
and then advancing the unit of paper 12 in the media for 
forming the Image on the next swath. When the polling 
of sensor controller 336 by processor 320 indicates that 
the trailing edge of the unit of paper 12 has passed lever 
332, this establishes the location of the trailing edge of 
the unit of paper 12. Determining the location of the trail- 
ing edge allows processor 320 to stop the placement of 
ink on the unit of paper 12 at the correct predetermined 
distance before the trailing edge. This may involve clip- 
ping of the image or the image may completely fit onto 
the unit of paper 1 2 . After the trailing edge of the unit of 
paper 12 has passed through the print zone, an ejection 
mechanism ejects the unit of paper 12 into output tray 
16. 

[0027] Operation in the second mode provides a sub- 
stantial Improvement in the throughput at which images 
can formed on units of paper 12. However, there are 
several potential problems that can occur with operation 
in the second mode. As previously mentioned, in oper- 
ation in the second mode, the spacing between succes- 
sive units of paper 12 is variable. When operating in this 
second mode, there Is a need to eject the current unit 
of paper 12 after completing the imaging operation be- 
fore the second unit of paper 12 moves into the print 
zone. If the current unit is not moved forward in the me- 
dia path, there is a possibility that a media jam may re- 
sult. Media jams may occur because the media ejection 
process used for the first mode of operation does not 
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work In the second mode of operation. Media jams are 
avoided by rapidly moving a unit of media upon which 
imaging has been performed out of the media path. 
[0028] Another difficulty arising in performing imaging 
operations in the second mode is in locating the leading 5 
edge and the trailing edge. Performing imaging opera- 
tions in the second mode does not rely exclusively upon 
media sensor 328 to locate the leading edge of units of 
paper 12. The gap between successive units of paper 
12 while operating in the second mode will be, in many 
cases, to small to permit the trailing edge of the earlier 
unit of paper 12 or the leading edge of the later unit of 
paper 12 to be detected by media sensor 328 because 
lever 332 will not rotate sufficiently in the gap between 
units of paper 12 to generate a change in the signal sup- 
plied to sensor controller 336. Therefore, forimaging op- 
erations performed in the second mode, the trailing 
edge and the leading edge of units of paper 12 will be 
detected in a different way. 

[0029] The decision to perform imaging operations in 
the first mode or the second mode is made by processor 
320 according to information received from driver soft- 
ware operating in a computer. Generally, an imaging op- 
eration is started after a user generates data in an ap- 
plication program or opens a file using the application 
program. The driver software is executed when the user 
elects to print the data generated in the application. As 
part of the function of the driver software, information 
specifying the number of units of media upon which im- 
ages will be formed is passed to processor 320. 
[0030] Ideally, processor 320 would decide to operate 
in the second mode if three or more units of media were 
included in the imaging operation. However, processor 
320 cannot make a decision regarding operation in ei- 
ther the first mode or the second mode until information 
relating to the number of units in the imaging operation 
is passed to processor 320 from the computer executing 
the driver software. The time at which this information 
is passed depends upon the operating system of the 
computer. The information is supplied by the driver op- 
erating within the computer. The information corre- 
sponds to the number of pages in the imaging operation 
that have been rendered by the driver. 
[0031] The drivers operating in different operating 
systems may report the rendering of pages differently. 
In the MICROSOFT WINDOWS NT operating system, 
the number of pages in imaging operation is rendered 
and then reported. However, in the MICROSOFT WIN- 
DOWS 98 operating system, the number of pages ren- 
dered can be reported before all the pages in the imag- 
ing operation have been rendered. The firmware exe- 
cuting in processor 320 makes a determination to oper- 
ate in the first or second mode using the information sup- 
plied by the driver. To correctly make the decision to op- 
erate In the first mode or the second mode in the WIN- 
DOWS 98 operating system the firmware checks both 
the number of pages rendered by the driver and a flag 
indicating completion of the rendering operation by the 



driver on all pages on which images will be formed. For 
example, if the driver operating in WINDOWS 98 report- 
ed that 2 pages had been rendered, but the rendering 
operation was not complete, then the firmware would 
decide to operate in the second mode. The default mode 
in which inkjet printer 10 performs imaging operations 
is the first mode. Until processor 320 decides that imag- 
ing operationsshould be performed in the second mode, 
inkjet printer 10 operates in the first mode. 
[0032] Operation in the second mode is only per- 
formed on imaging operations using letter size paper or 
A4 size paper. Because of this, the decision to operate 
in the second mode is made after an imaging operation 
is performed on the first unit of paper 12 in the imaging 
operation and the length of the first unit of paper 12 can 
be measured. Shown in Figure 6A through Figure 6H is 
a high level flow diagram corresponding to an exemplary 
imaging operation in inkjet printer 10 performed using 
the second mode. First, in step 400, a first unit of paper 
1 2 is moved into the media path. Next, in step 402, proc- 
essor 320 commands media movement controller 318 
to begin a moving the first unit of paper 12 up to a pre- 
determined distance at a predetermined rate (in one em- 
bodiment of the media movement apparatus the move 
can correspond to up to 30,000 counts of rotary position 
encoder 316 at 20 inches per second). Next, in step 403 
processor 320 polls sensor controller 336. Then, in step 
404, processor 320 determines if media sensor 328 has 
detected the leading edge of the first unit of paper 12. If 
It has not, then control is returned to step 403. If it has 
detected the leading edge of the first unit of paper 12, 
then, in step 406, processor 320 commands media 
movement controller 318 to move the first unit of paper 
12 an additional predetermined distance from the loca- 
tion at which the leading edge was detected to bring the 
leading edge to the input side of the print zone (in one 
embodiment of the media movement apparatus this ad- 
ditional predetermined distance corresponds to 4500 
counts of rotary position encoder316). Then in step 407, 
processor 320 establishes the rotary position encoder 
count at the location where the leading edge of the first 
unit of paper 12 is at the input side of the print zone. 
Next, in step 408, inkjet printer 10 begins forming image 
is formed on the first unit of paper 12 corresponding to 
data generated by an application program executed on 
a computer by moving carriage 300 across the media 
path and ejecting ink from print cartridges 302 onto the 
first unit of paper 12. 

[0033] While formation of the image on the first unit of 
paper 12 is underway, processor 320, in step 410, polls 
sensor controller 336. In step 412, processor deter- 
mines if the trailing edge of the first unit of paper 12 has 
been detected from the results of polling sensor control- 
ler 336. If the trailing edge is not detected, control is re- 
turned to step 410 to continue to poll sensor controller 
336 while the image continues to be formed on the first 
unit of paper 12 is underway. The region on units of pa- 
per 12 on which ink can be placed is the imaging zone. 
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There are four boundaries forthe imaging zone. The two 
boundaries of the imaging zone that are substantially 
perpendicular to the direction of the media path will be 
referred to as the leading edge and the trailing edge of 
the imaging zone. If the trailing edge of the first unit of 
paper 1 2 is detected, processor 320 determines, in step 
414, the number of counts of rotary position enooder316 
(that ls r incremental rotational movements of servo mo- 
tor 312) until the trailing edge of the imaging zone reach- 
es the output side of the print zone. 
[0034] Next, in step 416, processor 320 polls media 
movement controller 318 to receive the count from ro- 
tary position encoder 316. Then, in step 418, processor 
320 determines if the trailing edge of the imaging zone 
on the first unit of paper 12 has reached the output side 
of the print zone. If the trailing edge of the imaging zone 
has not reached the output side of the print zone, then 
control is returned to step 416. If the trailing edge of the 
imaging zone has reached the output side of the print 
zone, then, in step 420, processor 320 stops the forma- 
tion of the image on the first unit of paper 12. Next, in 
step 422, processor 320 determines the length of the 
first unit of paper 12 using the encoder counts corre- 
sponding to detection of the leading edgeand the trailing 
edge by media sensor 328. There are predetermined 
count values (representing the media lengths) corre- 
sponding to each of the types media used. The media 
type (and the length of the media type in terms of count 
values) on which the imaging operation will be per- 
formed is determined by determining which of the pre- 
determined count values is with +/- 500 counts of the 
measured length of the first unit of paper 12. Next, in 
step 424, the first unit of paper 12 is ejected into output 
tray 16. 

[0035] I n step 425, processor determines that the im- 
aging operation should be performed in the second 
mode using the information supplied by the driver and 
causes member 104 to move out of contact with pres- 
sure plate 102 to enter the second mode of operation. 
In step 426, media movement controller 318 begins 
moving a second unit of paper 12 through the media 
path. This movement can be up to a predetermined dis- 
tance. Then, in step 428, processor 320 polls sensor 
controller 336 as the second unit of paper 12 moves 
through the media path. Next, in step 430, processor 
320 determines if the leading edge of the second unit of 
paper 12 has been detected. If the leading edge is not 
detected control is returned to step 428. If the leading 
edge Is detected, then, in step 432, the second unit of 
paper 12 is moved a predetermined distance until the 
leading edge of the imaging zone is at the input side of 
the print zone. Next, in step 434, processor 320 deter- 
mines the count of rotary position encoder 316 at which 
the trailing edge of the imaging zone on the second unit 
of paper 12 will reach the output side of the print zone 
of print cartridges 302. This is done using the predeter- 
mined number of counts forthe length of the media type 
used, the known distance, in terms of counts of rotary 



position encoder 316, between the location at which me- 
dia sensor 328 detects the leading edge and the output 
side of the print zone, and the count of rotary position 
encoder 316 when the leading edge of the second unit 

5 of paper 12 is detected. For the purpose of determining 
the count of rotary position encoder 316 in step 434, it 
is assumed by the firmware (based upon information 
form the driver software) that when performing imaging 
operations in the second mode, each of the units of pa- 

10 per 12 is of the same size class, for example, letter size 
paper. The time at which the trailing edge of the imaging 
zone of the second unit of paper 1 2 is at the output side 
of the print zone is determined this manner because me- 
dia sensor 328 cannot be relied upon to sense the trail- 

15 ing edge of the second unit of paper 12 in the second 
mode of operation. 

[0036] Next, in step 436, inkjet printer 10 begins form- 
ing an image on the second unit of paper 1 2 correspond- 
ing to data generated by an application program execut- 

20 ed on a computer by moving carriage 300 across the 
media path and ejecting ink from print cartridges 302 
onto the second unit of paper 12 while the second unit 
of paper 12 is being advanced through the print zone. 
Then, in step 438, media movement controller 318 be- 

25 gins moving a third unit of paper 12 is moved into the 
media path. While the image is formed on the second 
unit of paper 12, processor320, in step 440, polls media 
movement controller 318 to receive the count supplied 
by rotary position encoder 316. Next, in step 442, proo- 

30 essor 320 determines if the trailing edge of the imaging 
zone on the second unit of paper 12 has reached the 
output side of the print zone for print cartridges 302. If 
the trailing edge of the imaging zone on the second unit 
of paper 12 has not reached the output side of the print 

35 zone, control is returned to step 440. 

[0037] If the trailing edge of the imaging zone on the 
second unit of paper 12 has reached the output side of 
the print zone, then in step 444, processor 320 stops 
forming an image on the second unit of paper 12. Then, 

<o Instep446, processor 320 commands mediamovement 
controller 318 to begin moving the second unit of paper 
1 2 and the third unit of paper 1 2 at the high speed of the 
velocity profiles shown in Figure 7. The velocity profile 
shown in Figure 7 permits ejection of the second unit of 

45 paper 12 while preventing contact with the third unit of 
paper 12. The speed in region 600 depends upon the 
fraction of the length of the imaging zone upon which 
ink is placed. If ink is placed on a large fraction of the 
length of the imaging zone, then the units of paper 12 

50 are moved at 30 inches per second. Otherwise, the units 
of paper 12 are moved at 25 inches per second. In one 
embodiment of the media movement apparatus, with 
less than 22 millimeters remaining until the trailing edge 
of the unit of paper 12 reaches the pinch roller move- 

55 ment is done at 30 inches per second. With 22 millime- 
ters or more remaining movement is done at 25 inches 
per second. 

[0038] In step 448, processor 320 polls media move- 
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ment controller 318. Then, In step 450, processor 320 
determines (by looking at counts from rotary position en- 
coder 316) if the trailing edge of the second unit of paper 
12 reaches the nip region between the pinch rollers us- 
ing the count of rotary position encoder 316 obtained 5 
from media movement controller 318 at the detection of 
the leading edge of the second unit of paper 12, the 
length of the second unit of paper 12, and the known 
distance from lever 332 of media sensor 328 to the nip 
region. If the trailing edge of the second unit of paper 12 
has not reached the nip region, control is returned to 
step 448. If the trailing edge of the second unit of paper 
12 has reached the nip region, processor 320 com- 
mands, in step 452, media movement controller 318 to 
decelerate movement of the third unit of paper 1 2 at the 
rate shown in region 602. The rate at which the decel- 
eration occurs Is determined empirically to allow the 
second unit of paper 1 2 to move out of the media path. 
In step 454, processor 320 polls media movement con- 
troller 318 to determine the count of rotary position en- 
coder 316. Next, in step 456, processor 320 determines 
if the third unit of paper 1 2 has moved a predetermined 
distance corresponding to a predetermined number of 
counts of rotary position encoder 31 6. If it has not, con- 
trol is returned to step 454. If the third unit of paper 12 
has moved the predetermined distance, then, in step 
458, processor 320 commands media movement con- 
troller 1 8 to stop the movement of the third unit of paper 
12. 

[0039] The speed in region 600 moves the second 
unit of paper 12 sufficiently fast so that its momentum 
carries it into output tray 16 without requiring the use of 
the media ejection mechanism. The deceleration rate 
region 602 is done to permit the seoond unit of paper 12 
to move toward the output tray without contacting the 
third unit of paper 12 following closely behind it. Contact 
between successive units of paper 12 In the media path 
increases the likelihood that a media jam can result. The 
deceleration rate shown in Figure 7 is empirically deter- 
mined from the objective of having the third unit of paper 
12 gently contact the second unit of paper 12 as it is 
ejected from the media path. The speed profile could 
achieve the desired objectives with a wide range of me- 
dia acceleration and deceleration rates. In addition, al- 
though Inkjet printer 1 0 uses a particular speed in region 
600 and a particular deceleration rate in region 602, it 
should be recognized that other speed profiles may be 
used. The important characteristic of the speed profile 
is that it imparts sufficient momentum to units of media 
to move them into the output tray while reducing the like- 
lihood of a strong impact between successive units of 
media in the media path. The mechanical configuration 
of other printers may make a different velocity profile ap- 
propriate. 

[0040] As a result of the movement of the third unit of 
paper 12 the predetermined distance, it is possible that 
the leading edge of the third unit of paper 12 will move 
into the print zone. Because media sensor 328 did not 



determine the position of the leading edge of the third 
unit of paper 12, the leading edge needs to be located 
and moved to the proper location before an imaging op- 
eration can be performed. There are several primary 
possibilities for the positional relationship in the media 
path between the seoond unit of paper 12 and the third 
unit of paper 12 following it. Afirst possibility is that there 
is a gap of sufficient width between these units of paper 
1 2 so that the leading edge of the third unit of paper 12 
does not move beneath the optical sensor 330 (located 
within the print zone) after movement of the third unit of 
paper 1 2 is stopped. A second possibility is that the gap 
between these units of paper 12 is sufficiently small so 
that the leading edge of the third unit of paper 12 is in 
the print zone after movement of the third unit of paper 
1 2 is stopped. A third possibility is that there is sufficient 
overlap between the second unit of paper 12 and the 
third unit of paper 12 so that executing the move asso- 
ciated with the speed profile of Figure 7 pushes the lead- 
ing edge of the third unit of paper 12 well beyond the 
input side of the print zone of print cartridges 302. 
[0041] The second possibility is the most frequently 
occurring. The firmware initially operates assuming that 
the seoond possibility has occurred. For this case, the 
leading edge of the third unit of paper 12 has moved 
within the range that can be detected by optical sensor 
330. In step 460, the firmware controlling processor 320 
commands media movement controller 318 to begin 
moving the third unit of paper 12 backwards inthemedia 
path. In step 462, processor 320 polls sensor controller 
336 to obtain the output from optical sensor 330. With 
a unit of paper 12 located below optical sensor 330, the 
value returned from optical sensor 330 will be close to 
the maximum possible value (a value of 256 for an em- 
bodiment of optical sensor 330 that could be used in 
Inkjet printer 10). With no unit of paper 12 located below 
optical sensor 330, the value returned from optical sen- 
sor 330 will be close to the minimum possible value (a 
value of 0). 

[0042] Next, in step 464, processor 320 determines if 
the leading edge of the third unit of paper 12 has been 
detected using the collected values of the output from 
optical sensor 330. in one embodiment of the media 
movement apparatus, the position of the leading edge 
is determined as the position of the third unit of paper 
1 2 when the value generated by optical sensor 330 da- 
creases by a value of 50. However, it should be recog- 
nized that other values of change may be used to detect 
edges depending upon the characteristics of the sensor, 
the media, and the surface illuminated by the sensor 
without the media present If the leading edge is not de- 
tected, then in step 466, processor 320 polls media 
movement controller 318. Next, in step 468, processor 
320 determines if the third unit of paper 12 has moved 
a predetermined distance backward in the media path. 
In one implementation of the media moving apparatus, 
the predetermined distance corresponds to 1500 counts 
of rotary position encoder 316. If the third unit of paper 
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12 has not moved the predetermined distance back- 
ward, then control is returned to step 462. If the third 
unit of paper 12 has moved the predetermined distance, 
then, in step 470, processor 320 commands media 
movement controller 318 to stop movement of the third 
unit of paper 12. 

[0043] If the leading edge is detected, then, in step 
472, movement of the third unit of paper 12 is stopped 
and then control is transferred to step 502. If in step 468, 
processor 320 determines that the third unit of paper 12 
moves backward in the paper path the distance corre- 
sponding to the predetermined number of counts with- 
out detecting the leading edge of the third unit of paper 
12, then there are two primary options corresponding to 
the previously mentioned first possibility and third pos- 
sibility. The first possibility is that the gap between the 
second unit of paper 12 and the third unit of paper 12 
was sufficiently large so that after completion of the 
move associated with the speed profile of Figure 7, the 
leading edge of the third unit of paper 12 was behind 
optical sensor 330 in the media path. The third possibil- 
ity is that the leading edge of the third unit of paper 12 
had advanced so far in the media path that the move- 
ment backward the maximum distance was not suffi- 
cient to place the leading edge behind optical sensor 
330 in the media path (as would occur when the third 
unit of paper 12 overlapped the second unit of paper 
12), thereby preventing detection of the leading edge. 
[0044] To distinguish between these possibilities, in 
step 472 f the firmware controlling processor 320 polls 
sensor controller 336. Then, in step 474, processor 320 
determines if the third unit of paper 12 is present below 
optical sensor 330. If the value corresponds to the pres- 
ence of the third unit of paper 12 (at the high end of the 
0 to 256 range), then it is likely that there was overlap 
between the second unit of paper 12 and the third unit 
of paper 12. If the third unit of paper 12 is below optical 
sensor 330, then control is transferred to step 500 be- 
cause there was overlap between the second unit of pa- 
per 12 and the third unit of paper 12. 
[0045] If the value corresponds to the absence of the 
third unit of paper 12 below optical sensor 330 (that is, 
the value is at the low end of the 0 to 256 range), then 
it is likely that there was a large gap between the second 
unit of paper 12 and the third unit of paper 12 that pre- 
vented the third unit of paper 12 from reaching the po- 
sition below optical sensor 330. In that case, in step 476, 
processor 320 commands media movement controller 
318 to begin moving the third unit of paper 12 forward 
in the media path up to a predetermined distance so that 
the leading edge of the third unit of paper 12 is likely 
pass beneath optical sensor 330. For one embodiment 
of the media movement apparatus, this predetermined 
distance is empirically determined to correspond to a 
move of 30,000 counts of rotary position encoder 316. 
Although the move of up to 30,000 counts corresponds 
to nearly an entire unit of paper 12 in one embodiment 
of the media movement apparatus, the gap between 



successive units of paper 12 will almost always be much 
less than this. Typically, the gap between successive 
units of paper 12 will not exceed the circumference of 
the drive roller in Inkjet printer 10. 

£ 10046] In step 478, processor 320 polls optical sensor 
336 to obtain the measurement generated by optical 
sensor 330. Next, in step 480, processor 320 deter- 
mines if the leading edge of the third unit of paper 12 
has been detected. If the leading edge of the third unit 

w of paper 12 is detected, then, in step 482, movement of 
the third unit of paper 12 is stopped and then control is 
transferred to step 490. If the leading edge of the third 
unit of paper 12 is not detected, then, in step 484, proc- 
essor 320 polls media movement controller 318 to ob- 

15 tain a value from rotary position encoder 316. Next, in 
step 466, processor 320 determines if the third unit of 
paper 12 has moved the predetermined distance for- 
ward in the media path. If it has not, control is returned 
to step 478. If the third unit of paper 12 has moved the 

20 predetermined distance forward in the media path and 
the leading edge has not been detected, there could be 
a problem with optical sensor 330, a media jam, or some 
other anticipated event In this case, in step 488, proc- 
essor stops attempting to move of the third unit of paper 

25 12 and signals that there is a media jam. 

[0047] if in step 480, the leading edge of the third unit 
of paper 12 is detected, then in step 490, processor 320 
commands media movement controller 316 to begin 
moving the third unit of paper 12 forward in the media 

30 path a predetermined distance. In one embodiment of 
the media movement apparatus, this predetermined dis- 
tance corresponds to 900 counts of rotary position en- 
coder 31 6. Then, in step 492, processor 320 polls media 
movement controller 318. Next, in step 494, processor 

35 320 determines if the third unit of paper 1 2 has moved 
forward the predetermined distance. If it has not, then 
control is returned to step 492. 
[0048] In one embodiment of the media movement 
apparatus, this predetermined distance forward oorre- 

40 spends to 900 additional counts of rotary position en- 
coder 316. This additional advance is to move the third 
unit of paper 12 forward so that the leading edge of the 
third unit of paper 12 can be located by moving the third 
unit of paper 12 backward. It is desirable to have the 

46 leading edge of units of paper 12 positioned at substan- 
tially the same location after detection of the leading 
edge. To accomplish this using one embodiment of the 
optical sensor 330, the edge on the third unit of paper 
1 2 is detected while it is moving backward in the media 

so path. Detecting the leading edge of units of paper 12 
while moving backward is done in one embodiment of 
the media movement apparatus because of the charac- 
teristics of optical sensor 330. Detecting the position of 
the leading edge with optical sensor 330 while moving 

55 the third unit of paper 12 forward in the media path will 
not provide the same location of the leading edge as 
when detection is done while moving the third unit of 
paper 12 backward in the media path. It should be reo 
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ognized that with a different kind of optical sensor, de- 
tection of the leading edge may be done with units of 
paper 12 moving either forward or backward in the me- 
dia path. If, in step 494, processor 320 determines that 
the third unit of paper 12 has been moved forward the 
predetermined distance, then control is returned to step 
460. 

[0049] If, in step 464, the leading edge of the third unit 
of paper 12 is detected while moving it backward, then 
control is transferred to step 496. In step 496, processor 
320 commands media movement controller 318 to 
move the leading edge of the third unit of paper 12 to 
the input side of the print zone. The distance from the 
location at which the leading edge is located using op- 
tical sensor 330 to the input side of the print zone of print 
cartridges 302 is available to the firmware as a prede- 
termined value for inkjet printer 10. Next in step 498, 
an image is formed on the third unit of paper 12. 
[0050] If from step 474, the third unit of paper 12 is 
detected below optical sensor 330, then this corre- 
sponds, most likely, to overlap between the second unit 
and the third unit of paper 12. For this case, the firmware 
shifts operation of inkjet printer 10 from the second 
mode back to the first mode. In step 500, the firmware 
executing in processor 320 moves member 104 into 
contact with pressure plate 102 and commands media 
movement controller 318 to move all units of paper 12 
in the media path into output tray 16. In step 502, proc- 
essor 320 commands media movement controller 318 
to begin moving the third unit of paper 12 out of the me- 
dia path. While the media path is clearing, in step 504, 
processor 320 polls sensor controller 336 to detect the 
trailing edge of the third unit of paper 12. Next, in step 
506, processor 320 determines if the trailing edge of the 
third unit of paper 12 has been detected. If it has not, 
control is transferred to step 504. If the trailing edge has 
been detected, then in step 508, processor 320 com- 
mands media movement controller 31 8 to move the trail- 
ing edge of the third unit of paper to the nip region be- 
tween the pinch rollers and eject it in to the output tray. 
Next, in step 510, processor 320 determines whether 
imaging on the remaining units in the imaging operation 
will be performed in the second mode. If the imaging 
operation is to be done in the first mode, in step 512, the 
imaging operation is completed in the first mode. If the 
imaging operation is to be completed In the second 
mode, control is returned to step 426. 
[0051] Although an embodiment of the media move- 
ment apparatus has been illustrated and described, it is 
readily apparent to those of ordinary skill in the art that 
various modifications may be made to this embodiment 
without departing from the scope of the appended 
claims. 



Claims 

1. A method for locating an edge of media (12) in an 



Inkjet imaging device (10), comprising: 

moving (460) the media (12) backward in the 
media path; 

5 making (462) a plurality of measurements of 

light reflected from within the media path while 
moving the media (12); and 
stopping (472) movement of the media (12) if 
the plurality of measurements indicates detec- 
ts tion of the edge. 

2. The method as recited in claim 1, further compris- 
ing: 

15 moving (490) the media (12) forward in the me- 

dia path after detecting the edge; and 
stopping (470) movement of the media (12) if 
the media travels backward in the media path 
a predetermined distance without detection of 

20 the edge. 

3. The method as recited in claim 2, further compris- 
ing: 

25 making (472) a measurement of the light re- 

flected from within the media path if the media 
(12) travels backward in the media path the pre- 
determined distance; 

moving (476) the media forward in the media 
30 path if the media (12) travels backward in the 

media path the predetermined distance and the 
measurement indicates the absence of the me- 
dia (12); 

making (478) a second plurality of measure- 
35 ments of the light reflected from within the me- 

dia path while moving the media (12), with the 
plurality of measurements corresponding to a 
first plurality of measurements; and 
moving (490) the media (12) forward a second 
40 predetermined distance if the second plurality 

of measurements indicates detection of the 
edge, with the predetermined distance corre- 
sponding to a first predetermined distance. 

45 4. The method as recited in claim 3, further compris- 
ing: 

moving (502) the media out of the media path 
if the media (12) travels backward in the media 

50 path the first predetermined distance without 

detection of the edge and the measurement in- 
dicates the presence of the media (12); and 
stopping (488) movement of the media (1 2) and 
signaling a fault condition if the media (12) trav- 

55 els forward a third predetermined distance with- 

out detection of the edge. 

5. The method as recited in claim 4, further compris- 
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ing: 



moving (460) the media (12) backward in the 
media path after moving the second predeter- 
mined distance; 5 
making (462) a third plurality of measurements 
' of the light reflected from within the media path 
while moving the media (12); 
stopping (472) movement of the media (12) if 
the third plurality of measurements indicates to 
detection of the edge; 

moving (496) the media (12) forward a fourth 
predetermined distance if the first plurality of 
measurements or the third plurality of measure- 
ments detects the edge; and 
forming an image on the media (12). 

6. An apparatus to move media in an Inkjet imaging 
device (10), comprising: 

20 

a sensor (330) configured to measure light re- 
flected from the media (12); 
a media movement mechanism (319) config- 
ured to move the media (12) in a media path; 
and 2 5 
a processing device (320) arranged to receive 
a plurality of measurements of light reflected 
from within the media path from the sensor 
(330) and configured to command the media 
movement mechanism (319) to selectively 30 
move the media (12) backward or forward in the 
media path to detect an edge of the media (12) 
using the plurality of measurements. 

7. The apparatus as recited in claim 6, wherein: 35 

with the media (12) corresponding to a second 
unit of media (1 2), the processing device (320) 
includes a configuration to command the media 
movement mechanism (31 9) to move a first unit *o 
of media (12) and the second unit of media (12) 
at a substantially constant speed (600) for a 
first Interval and to decelerate the second unit 
of media (12) at substantially a predetermined 
rate (602) for second interval; and *s 
the processing device (320) includes a config- 
uration to command the media movement 
mechanism (319) to move the second unit of 
media (12) backward in the media path after the 
second interval while making the plurality of so 
measurements. 



a sensor (330) configured to measure light re- 
flected from the media (12); 
a media movement mechanism (319) config- 
ured to move the media (12) in a media path; 
and 

a processing device (320) arranged to receive 
a plurality of measurements of light reflected 
from within the media path from the sensor 
(330) and configured to command the media 
movement mechanism (319) to selectively 
move the media (12) backward in the media 
path or forward in the media path dependent 
upon the sensor (330) indicating an absence of 
the media (12) in the media path from the plu- 
rality of measurements, and configured to sup- 
ply the image data to the printhead controller 
(326). 

9. The inkjet imaging device (10) as recited in claim 8, 
wherein: 

with the media (12) corresponding to a second 
unit of media (12), the processing device (320) 
includes a configuration to command the media 
movement mechanism (31 9) to move a first unit 
of media (12) and the second unit of media (1 2) 
at a substantially constant speed (600) for a 
firet interval and to decelerate the second unit 
of media (12) at substantially a predetermined 
rate (602) for a second interval. 

1 0. The apparatus as recited in claim 9 f wherein: 

the processing device (320) includes a config- 
uration to command the media movement 
mechanism (319) to move the second unit of 
media (12) forward in the media path with the 
plurality of measurements indicating the ab- 
sence of the second unit of media (12); 
the processing device (320) includes a config- 
uration to detect an edge of the second unit of 
media (12) using the plurality of measurements 
during movement of the second unit of media 
(1 2) forward or backward in the media path; and 
the processing device (320) includes a config- 
uration to command the media movement 
mechanism (319) to move the second unit of 
media (12) forward in the media path to a posi- 
tion opposite the printhead (303) after detection 
of the edge. 



8. An imaging device (1 0), comprising: 

a printhead (303) to eject Ink onto media (12); 
a printhead controller (326) configured to pro- 
vide a signal to the printhead (303) to eject ink 
according to image data; 
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MOVE A FIRST UNIT OF PAPER 
INTO THE MEDIA PATH 



I 



BEGIN MOVING THE FIRST UNfT OF 
PAPER AT A PREDETERMINED 

POLL THE SENSOR CONTROLLER 



DETECT THE LEADING EDGE? 

YES 

MOVE THE LEADING EDGE OF THE 
FIRST UNIT OF PAPER TO THE 
INPUT SIDE OF THE PRINT ZONE 



SET THE ROTARY POSITION 
ENCODER COUNT 
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IS THE TRAILING EDGE OF THE 
FIRST UNIT OF PAPER 
DETECTED? 



YES 



DETERMINE THE NUMBER OF 
ROTARY ENCODER COUNTS TO 
THE TRAILING EDGE OF THE 
IMAGING ZONE 

1 
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POLL THE MEDIA MOVEMENT 
CONTROLLER 




STOP FORMING THE IMAGE ON 
THE FIRST UNIT OF PAPER 



DETERMINE THE LENGTH OF THE 
FIRST UNIT OF PAPER IN TERMS 
OF THE NUMBER OF ENCODER 
COUNTS 



EJECT THE FIRST UNIT OF PAPER 
INTO THE OUTPUT TRAY 



JL 



ENTER THE SECOND MODE 



BEGIN MOVING A SECOND UNIT OF 

PAPER THROUGH THE MEDIA 
WTH 

* 



POLL THE SENSOR CONTROLLER 



NO 




FIG.6B 



MOVE THE LEADING EDGE OF THE 
IMAGING ZONE TO THE INPUT SIDE 
OF THE PRINT ZONE 

T 



B 
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B 

I 

DETERMINE THE COUNT AT WHICH 

THE TRAILING EDGE OF THE 
IMAGING ZONE ON THE SECOND 
UNIT OF PAPER WILL REACH THE 
OUTPUT SIDE OF THE PRINT ZONE 



BEGIN FORMING AN IMAGE ON 
THE SECOND UNIT OF PAPER 



BEGIN MOVING A THIRD UNIT OF 
PAPER INTO THE MEDIA PATH 



POLL THE MEDIA MOVEMENT 
CONTROLLER 



NO 



HAS THE TRAILING EDGE OF THE 
IMAGING ZONE ON THE SECOND 
UNIT OF PAPER REACHED THE 
OUTPUT SIDE OF THE PRINT ZONE£ 



442 



YES 



STOP FORMING THE IMAGE ON 
THE SECOND UNIT OF PAPER 



T 



FIG. 6C 
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BEGIN MOVING THE SECOND UNIT 
AND THIRD UNIT OF PAPER AT THE 
HIGH SPEED 



POa THE MEDIA MOVEMENT 
CONTROLLER 



NO 



HAS THE TRAILING EDGE OF 
THE SECOND UNIT OF 
PAPER REACHED THE NIP 
REGION? 



YES 



BEGIN DECELERATING THE THIRD 
UNIT OF PAPER 





POLL THE MEDIA MOVEMENT 




CONTROLLER 



NO 



HAS THE THIRD UNIT OF 
PAPER MOVED THE 
PREDETERMINED 
DISTANCE? 



FIG.6D 



YES 

D 
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BEGIN MOVING THE THIRD UNIT 
OF PAPER BACKWARD IN THE 
MEDIA PATH 




i 

G 







POLL THE SENSOR CONTROLLER 
TO OBTAIN THE OUTPUT OF THE 
OPTICAL SENSOR 



IS THE LEADING EDGE OF THE 
THIRD UNIT OF PAPER 
DETECTED? 



YES 



POLL THE MEDIA MOVEMENT 
CONTROLLER 



STOP MOVEMENT OF THE 
THIRD UNIT OF PAPER 



HAS THE THIRD UNIT OF 
PAPER MOVED BACKWARD 
THE PREDETERMINED 
MSTANCE?. 

YES 



r 

472 



FIG. 6E 
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STOP MOVEMENT OF THE THIRD 
UNIT OF MEDIA 




MEASURE THE UGHT REFLECTED 
FROM THE SURFACE BELOW WITH 
THE OPTICAL SENSOR 




IS PAPER LOCATED 
BaOW THE OPTICAL 
SENSOR? 

NO 



BEGIN MOVING THE THIRD UNIT 
OF PAPER FORWARD IN THE 
MEDIA PATH 



POLL THE OPTICAL SENSOR 
CONTROLLER TO OBTAIN AN 
OPTICAL SENSOR MEASUREMENT 




IS THE LEADING EDGE OF 
THE THIRD UNIT OF 
PAPER DETECTED? 



NO 



STOP MOVEMENT OF THE THIRD | 
UNIT OF PAPER 



POLL THE MEDIA MOVEMENT 
CONTROLLER 



FIG. 6F 



484 



482 



H 
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F 




486 



STOP MOVEMENT OF THE THIRD 
UNIT OF PAPER AND SIGNAL A 
MEDIA JAM 



BEGIN MOVING THE THIRD UNIT 



OF PAPER FORWARD IN THE 
MEDIA PATH 



POLL THE MEDIA MOVEMENT 
CONTROLLER 




HAS THE THIRD UNIT OF 
PAPER MOVED FORWARD THE 
PREDETERMINED DISTANCE? 



YES 



MOVE THE LEADING EDGE OF THE 
THIRD UNIT OF PAPER TO THE 
INPUT SIDE OF THE PRINT ZONE 



-494 
L 



.496 



FORM AN IMAGE ON THE THIRD 
UNIT OF MEDIA 



FIG. 6G 
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I 

MOVE THE MEMBER INTO 
CONTACT WITH THE PRESSURE 
PLATE 



BEGIN MOVING THE THIRD UNIT 
OF PAPER OUT OF THE MEDIA 
PATH 



POLL THE SENSOR CONTROLLER 




MOVE THE TRAILING EDGE OF THE 
THIRD UNIT OF PAPER TO THE NIP 
REGION AND EJECT IT INTO THE 
OUTPUT TRAY 




COMPLETE THE IMAGING 
OPERATION IN THE FIRST MODE 



FIG. 6H 
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